Background and Purpose: We sought to determine the incidence rate, risk factors, and prognosis of stroke in Valle d'Aosta, Italy, to provide information for planning regional health-care facilities.
Incidence and Prognosis of Stroke in the Valle d'Aosta, Italy
T here are few epidemiological surveys on stroke in Italy, 1 and those conducted in other European countries show such a geographical and methodological variability 2 -3 that they cannot be used for regional health service planning. For this purpose, we began a prospective population survey in Valle d'Aosta on January 1, 1989, using a community-based stroke register to determine the incidence and prognosis of patients with first stroke. In this study, we report the results after 1 year.
Subjects and Methods
Valle d'Aosta is a mountainous region located in northern Italy (Figure 1) , with a population of 114,325 inhabitants as of January 1, 1988 . 4 The study area included one town, Aosta, with a population of 36,000, and several small communities. The population is served by a single acute-care hospital with a neurology department and by 102 general practitioners and 52 first-aid station doctors. More details with respect to the study area are reported elsewhere. 5 All permanent residents who suffered a first stroke, transient ischemic attack (TIA), or recurrent stroke were registered. We defined stroke, using the World Health Organization criteria, as "rapidly developing clinical signs of focal (or global) disturbance of cerebral function, lasting more than 24 hours or leading to death, with no apparent cause other than that of vascular origin." 6 For the classification of TIA and other stroke types, we used the criteria adopted in the Oxfordshire Community Stroke Project. 7 Stroke patients were identified using the following channels: daily checks of the hospital admission records were made, including those of patients with referral diagnoses of vertigo, syncope, and coma. All general practitioners and first-aid and hospital doctors were notified of the study and asked to report all suspected cases. All death certificates were reviewed on a weekly basis to obtain information about cases of fatal, nonhospitalized stroke. Admission and discharge letters of the nearest hospital outside the study area were also reviewed.
It is our experience that because of the easy accessibility of medical services for the public, almost all acute stroke patients are seen by a general practitioner or referred to the emergency unit of the hospital.
Once a case was identified, information about neurological symptoms was obtained from the patient or relatives. We also recorded the following risk factors and vascular diseases: hypertension, atrial fibrillation, previous TIA, cardiac diseases (e.g., valvular, coronary, or congestive failure), hyperlipidemia, diabetes, cigarette smoking, and alcohol consumption. Further clinical evaluation included brain computed tomographic (CT) scan, duplex scanning of cervical vessels, standard electrocardiography, and routine chemical blood tests. Cerebral angiography, 24-hour electrocardiographic monitoring, two-dimensional echocardiography, and cerebrospinal fluid examination were also performed in a selected group of patients. A quantitative neurological evaluation using the Canadian Neurological Scale 8 and a disability status by Barthel Index score 9 were performed on admission; dairy during hospitalization; and after 1, 3, 6, and 12 months from stroke onset. At follow-up, all deaths and recurrent strokes were noted.
All clinical and laboratory data were collected on a special computerized form. Survival curves were obtained using the Kaplan-Meier modified life-table method 10 and by the log-rank test for comparison between subgroups.
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Results
During the first year of the study, January 1-December 31, 1989, a total of 430 cases were registered. Of these, 254 patients (59%) suffered a first stroke, 92 (21%) a TIA, and 28 (7%) a recurrent stroke. Fifty-six patients (13%) were excluded because the diagnosis of stroke could not be confirmed or they were not residents of VaUe d'Aosta.
In patients with a diagnosis of first stroke, a CT scan was performed in 206 cases (81%) and necropsy in three (1.2%). The mean interval between onset of symptoms and time of the first CT scan was 58 hours. Two hundred three (80%) patients with a diagnosis of first stroke were admitted to the study-area hospital and six (2%) to the nearest hospital outside the study area; 45 (18%) were cared for at home. The referral sources for first stroke were as follows: general practitioners, 203 (80%); first-aid station doctors, 25 (10%); death certificates, 10 (4%); and hospital doctors, eight (3%). Eight (3%) patients were detected from other sources, such as radiological and electroencephalographic files.
Of 254 patients with first stroke, 170 (67%) suffered a cerebral infarction (89% in the carotid and 11% in vertebrobasilar territory), 33 (13%) a cerebral hemorrhage (88% supratentorial and 12% infratentorial), and six (2.3%) a subarachnoid hemorrhage. In 45 patients (17.7%), this classification could not be made with certainty because neither CT scan nor necropsy data was available. The overall annual crude incidence rate of stroke (i.e., first stroke, recurrent stroke, and TIA) was 3.27/ 1,000 population. If only first stroke was considered, the crude annual incidence rate was 2.23/1,000 inhabitants. Because there were fewer men than women in the Valle d'Aosta population, especially in the age classes over 55, the overall rates per 100,000 population were higher in females than males (2.46 and 1.98, respectively).
After adjustment by the direct method to the 1988 Italian population, annual incidence rates were 2.48/ 1,000 for men and 1.99/1,000 for women. Table 1 shows that the age-specific incidence rates increased significantly with age and were higher for men than for women in each age group. This difference, however, was not statistically significant.
The incidence rates by diagnosis are shown in Table  2 . Hypertension, on admission and anamnestic (>160 nun Hg systolic or >95 mm Hg diastolic on at least two occasions), was found in 91 patients (54%) with a diagnosis of cerebral infarction and in 23 patients (70%) with cerebral hemorrhage (odds ratio, 0.127; 95% confidence interval, 0.005-0.30). Table 3 shows the prevalence of the other risk factors.
The overall 30-day case-fatality rate for patients with a diagnosis of first stroke was 31% (78 of 254). Mortality was higher in patients with stroke of uncertain type (87%) and intracranial hemorrhage (47%) than in patients with cerebral infarction (13%). The recurrence rate at 1 month from stroke onset was 2.2% (four of 176). Life-table analysis at 28 days showed that probability of surviving was higher after cerebral infarction than after cerebral hemorrhage (Figure 2 ). In patients with a diagnosis of cerebral infarction, the probability of surviving at 28 days was related to impaired consciousness on admission (p<0.001), age (p<0.001), coronary heart disease (/?<0.001), and diabetes mellitus (p<0.05). Sex, hypertension, atrial fibrillation, TIA, alcohol abuse, and cigarette smoking had no significant effect.
At 1 month after stroke onset, 38% (61 of 161) of the admitted patients were fully independent, 34% (54 of 161) partially dependent, and 29% (46 of 161) totally dependent, according to Barthel Index score.
Discussion
Geographic location, demographic characteristics, and the presence of a single acute-care hospital make the Valle d'Aosta an ideal district for epidemiological surveys on cerebrovascular disease. As our collaboration with general practitioners was good and because medical facilities are easily accessible for all Italian patients owing to the public structure of the Italian Health Service, it is our belief that most patients with stroke were indeed identified. Only a few patients were treated at home or admitted outside the region, and most received care and further medical investigation at an emergency unit.
All of these factors allowed us to achieve nearly complete case ascertainment and clear pathological diagnosis of stroke, meeting almost all the criteria for an ideal study proposed by Malmgren et al. 3 The incidence rate and the distribution of stroke by diagnosis found in our study were similar to those reported previously in other European studies. Rates are given as number of cases per 1,000 inhabitants per year.
•See Figure 1 . tAdjusted by direct method to 1988 Italian population.
incidence of stroke increased with age and was higher for men than for women. The age-specific and overall stroke incidence rates found in our study did not differ substantially from those reported by Ricci et al 1 in a similar communitybased study carried out in Umbria, Italy (Table 4) , in 1986-1987. The only difference between studies was found in the oldest male group. One possible explanation for this may be the larger number of cases with a diagnosis of stroke of unknown type detected in the present study (17% versus 7%), especially in the oldest male group (13 of 15). This could be an overestimation due mainly to the scarce information on diagnostic procedures performed in these patients, whose available documents were often only their death certificates or notification by general practitioners.
Immediate mortality after stroke in the present study was 31%, which is relatively high compared with previous community-based studies. 11314 The figure could be due to the effect of age in our population or to the larger number of strokes of uncertain type, as discussed above.
Survival was related to age, impaired consciousness, and coronary heart disease. These results agree with data reported by Chambers et al. 15 At 30 days from stroke onset, 62% of the survivors were dependent in activities of daily living, and 45% of them were still hospitalized, indications of the enormous cost and impact of stroke on society. From the point of view of prevention, hypertension and cardiac disease were the most frequent risk factors. About 50% of hypertensive patients and all patients with atrial fibrillation were not following treatment at the time of their stroke. We believe, in accordance with other authors, 16 " 18 that better control of hypertension and primary prevention of cardioembolic events in patients with chronic nonrheumatic atrial fibrillation could reduce the incidence and mortality rate of stroke in our region.
In conclusion, it would appear from our first-year results that the Valle d'Aosta is an area at fairly high risk for stroke, indicating no regional variations within Italy. Finally, our findings confirm the validity and usefulness of a community stroke register in providing information about incidence, risk factors, and prognosis essential for planning health structures, treatment, and preventive measures.
